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RHEUMATOID ARTHRITIS AND GOUT IN HIROSHIMA AND NAGASAKI
A PROSPECTIVE STUDY

Uy v FHBEEAS S UBRICET 35E

BACKGROUND

Since 1958, ABCC has been conducting a long-term
follow-up study of large fixed population samples in
Hiroshima and Nagasaki.! In the course of this program
the prevalence of definite rheumatoid arthritis was estab-
lished and its incidence estimated, according to obser-

vations made upon 16,269 subjects from 1958 to 19642

The original observations were made during routine medical
examinations, not specifically designed to detect rheumatoid
arthritis, and with the inherent disadvantages of a retro-
spective approach. A prospective rheumatic disease study
was therefore conducted at ABCC from 1965 to 1967 for
the specific detection of rheumatic diseases and to determine
age-sex specific prevalence and the incidence of rheumatoid
arthritis. It was also intended to define the natural history
of theumatoid arthritis as related to physical and environ-
mental factors; to detect any relationship between atomic
bomb radiation exposure and the disease; to define the
distribution characteristics of serum uric acid values and
the age-sex specific prevalence rates of “probable” gout;
and to evaluate the screening methods. Methodology
similar to that of the Tecumseh Community Health Survey?
conducted by the University of Michigan was used to
facilitate comparison of the two populations.

METHODS

The ABCC-JNIH Adult Health Study,! the major medical
program at ABCC, includes biennial examinations of
members of a representative group of atomic bomb survivors
and suitable comparisons. It is a unique, large-scale
epidemiological study of a selected sample originally of
20,000 persons, currently of approximately 18,000 subjects
as follows:

Group 1 Exposed within 2000 m from the hypocenter and
reported acute radiation symptoms (epilation, bleeding,
or oropharyngeal lesions);

Group 2 Within 2000 m from the hypocenter; reported
no acute radiation symptoms;

HE, LE- KB

" =R

ABCC Tl%, 1958%ELI%, JR& - RWFORBE L [Hx=E
Hlzow T ML BHAZELEREL TS, ZOH
FoEfER, 1958—64H D R IZ1F & b L7216, 2695 o @l
2T WT, BETEELY Y v FRMES O G RE
ERELZOBEREMEEL .
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Flz) o FiMEROMELZHNE L TR
Bh-20T, BELELPOIFESTIITEIREIEIR
HAh s, £27T, ABCC TlE, 1965—67H o M 12,
Bz v EEEEREML, VoS RBE RO £ —
PRI ERE L 2OBERE KD S HMT, U7~ FEE
LOFEFAEL T A2, E5ICROFHLEME L L.
1 U= FiEME o BAY & SEN s L RN EE
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WRLOMESEET A2, A MiEREHON AL LU
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ANERERA L T, EREREEE By dBE» S
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i, BEAHhBEELIL20,0000, BERTEO LI IZHWKE
TS HI18,000 0 & & 12 L 20T R 4 520
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Group 3 Between 3000-3499 m from the hypocenter in
Hiroshima and between 3000-3999 m in Nagasaki; and
Group 4 Located beyond 10,000 m from the hypocenter
or not in the city at the time of the bombs (ATB).
(Groups 2,3, and 4 are age and sex matched to Group 1.)

Details of the sample, its general clinic procedures and
methodology, have been described elsewhere.! The
present report concerns 21 months from April 1965 through
31 December 1966 during which 9978 Hiroshima indi-
viduals and 4812 in Nagasaki were scheduled for exami-
nation. Of these, 7905 in Hiroshima and 3488 in Nagasaki
were examined (Table 1). Since subjects who moved out of
the cities before their scheduled examinations could not be
included, the examination rate, based on all subjects
residing within the cities and adjacent area, was 87 %.
There were no significant differences in the examination
rates by sex and city.

38 HETIHEBLOHSS53000—319m, BT

1£3000—3999m |21 A= 5

HAF: BOMHA510,000m LIEIZWAE, 20k

FREET I L 1 H.

(52, 3, 47, & 1HOM - FEER IS ¢ 2))
ZOEAOFM, 45 TIIMEO RHE & Hiklz, Bz
i EhTweA T EHEE, 1965E 4 H A 519664121
BAETO2AH»AMOPETH S, TOMIZ, BETF
FEELTIZEENTEA, BEH4BI1ZAHN VAN, 221
LOWRIEEDTINNN, EBOMEBBATH-(HE1). ;
ETFEDACEm »SEE L TWwABE ISR TEE LS
WENLEVOT, M LTZ0EBIZEET 4%
HEBEGHIIT AL 2BREITY%TEHE -, Es LY
MHICE > THZR2RIIEELZTI - .
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TABLE 1 CLASSIFICATION OF STUDY SAMPLE ACCORDING TO EXAMINATION STATUS BY AGE AND CITY
#£1 WEMROZBHE: Fd L UHTHR

Classification
SrH

Hiroshima Nagasaki
/g 2]
Total Male Female Total Male Female
&t 5B = & it i S

Total subjects MREALE e,

Examined
Not examined Total &t ..

RELIDD Moyed EHL2E
=4

Examination rate* % &%

Refusal FRAEBETLAE v
Total accessible subjects 2 HEE 4 ...

9978 3590 6388 4812 2009 2803

7905 2784 5121 3488 1409 2079
2073 806 1267 1324 600 724

882 358 524 885 413 472
1191 448 743 439 187 252
9096 3232 5864 3927 1596 2331
86.9 86.1 87.3 88.8 88.3 89.2

*See text 4 & 2

Complete medical, family, dietary, and radiation histories
were obtained, and detailed physical examinations were
performed on all subjects in the ABCC clinic. Those
unable to visit the clinic were interviewed and examined at
home. All data were recorded by one, and reviewed by a
second physician.

Specific information about nodules, morning stiffness, joint
pain, tenderness, heat, erythema, swelling, limitation of
motion, and/or deformity were recorded and supplemented
by answers to the following questions:

1 Have you ever at any time had arthritis or rheumatism?

2 Have you ever had pain or aching of your joints?

3 Have you ever had swelling of your joints?

4 Do you wake up with stiffness or aching of your
joints?

ABCCH¥T, ZREOEAN LTS LHE, FKE,
AEME, PLURSGEBELIEML, FME28L0
Lol EAZZIIESAAVH DL, FEMAMEL
THELITL-/. DEVOEMASEREOHEL, b
SV EVOEMPENERITL L

B, BEHEoMEOZHIED, MEES, T, B8
ALEE, MEIE, FEEBIR, d3vEMEEOTERIIMT AE
BlEsEL, TEOHEMoEE2ROTEnEMEL .

1 ASEFCRMEXILRG)I=FiIch ez d
HOFEAHh.

2 SETIIMEEIcRAYNESLZENEY ETH.

3 LIAT, BECEES S -2 &0 H 0D T T H.

4 EERREEIZ, MECEERZ AEELTHDET .



Laboratory examinations included a complete blood count,
blood sugar, serum cholesterol, serum protein, cardiolipin
test for syphilis, and urinalysis. Rheumatoid factors were
determined initially by the rapid slide test {Hyland), and a
positive slide test was checked by the Singer and plotz
tube dilution latex fixation test! The tubes were read
after overnight incubation at 5C. Agglutination in a
dilution of 1:160 or greater was regarded as positive.
Serum uric acid levels were determined by automatic
analysis(Technicon Auto Analyzer, method N-13a). Samples
of serum were exchanged between the laboratories of the
Rackham Arthritis Research Unit and ABCC to compare
rheumatoid factor detection and measurement of serum
uric acid content.

Subjects who replied “yes” to questions 2,3, and 4 of the
questionnaire and/or had latex fixation titer of 1:160 or
greater were recalled for posteroanterior {(PA) hand and
wrist roentgenograms. Also those whose physical findings
alone suggested rheumatoid arthritis were radiographed.
All roentgenograms were independently interpreted by three
of us (LF.D., Y.U., W.J.R.) using Kellgren's criteria for
classification of rheumatoid arthritis® Any lack of
agreement was resolved by conference readings.

Diagnoses were made according to the International Classi-
fication of Diseases. This did not allow categorizing
rheumatoid arthritis as classic, definite, probable, or
possible. Therefore, medical records of all cases with
diagnoses of any kind of joint disease, including rheumatoid
arthritis, gout, or osteoarthritis were reviewed by one of
us(LLF.D.). Records of all subjects with positive replies to
the questionnaire, and/or a positive Singer and Plotz
rheumatoid factor test, and those recalled for radiographs,
were similarly reviewed. Rheumatoid arthritis was diagnosed
according to criteria of the American Rheumatism
Association® and classified as definite, probable, or
possible. Classical rheumatoid arthritis was included in
the definite group. To these groups a questionable category
was added. This system of grading is similar to that of
the Tecumseh Study. It avoids exclusion from future
evaluations of individuals with only joint pain, tenderness,
morning stiffness, joint swelling, or a positive latex fixation
test. Classification was specifically for the examination at
which the diagnosis was established.

To verify diagnoses, 42 selected individuals in Hiroshima,
and 40 in Nagasaki, usually from the probable or possible
category, were recalled for examination by one of us
(I.LF.D.). Home visits were made when subjects could not
visit the clinics. Good agreement between chart review
and reexamination by the rheumatologist attest to the
accuracy of the previously recorded observations. Most of

mmmﬁ&qu MER g o Fodr, MHk, MFILv A7
O—Jb, MEEAOEE, AT 14 74 KV iERD
aEE, & k& U‘T&‘?Té Ao, U FEFIE, TR
HA T4 FRER( Hyland ) 12 k> T#, A 74 FilE&
fito & mlE, Singer-Plotz 77 v 7 AEERG*
Lo THEREL 2. #H1x, 5CT1mERRIIHEL
.o 1: 160302 hll LoRMTEE H280
IR E A L. M REREOBER, - T+ 7
4 4 — ( Technicon Auto Analyzer, N—13a & FHi%) I
LEoTifh o, MO ¥ 7%, Rackham [¥5i 425
EELABCC LML, )y v FHET L MiERE
DPFIZO>WTBRET L.

BEME0H2, 3pLU4Ez[dwn] dEELLEE, &
SBiEs Ty AEEAHAMAL: 160, HHEENLL
ks asEIZE, 26520 TFsLUFFROTE LM
(PA) X #HEE LT/, £/, BERO&HF) 9=
FHEMEmRERBLAESICLXEMRELITE 2. X#
BHEiz2wTE, EEOI O34 ( Duff, M, Russell )
A8 4 12, Kellgren 1) 77~ F (AT 9 oy AL #E 5 (2
TATHBELE, BRI -HLL0EE, BEBIZEST
Bk L 72,

B L, B, BES L URRETHEIIETNT
Thohd, Zhizk->Tik, V7~ FRMEEiZOZH
o, BEIEY, FEFE, ZIEHEE, EAEATEEE L TKS
TAZELIETER L FzTEEOUEY ( Duff) &7,
U FREME S, BRI ERE KL & OBESER
DBMH Fasn T STOROEFEREIZ>DVTREL
. BMBEICHEORSEEZLTWwSHE, HH 1L Singer-
Plotz Y w=FHATFBEOH, pLUXHEREAEZZH
EHEOEAIZO>VWTEH, FAHCIEREHRALLE Uy
FHREMET R OB, KEY v FESS OSEEEITRED
W, BBlrHEE, TIEWESE, AR AMELCHEL .
BB ) 7 = SRS S 1E, BWEEORBIC AL, 2
NoOEDIEZIz, [ZFPFELLVIBLETL. 20
Sr3iEL Tecumseh HFEOL O ERIKTH A, Zhiz k
nE, BN, e, EEFOMEEO ZHIEY , MEE
Mg, £/2E357 97 AEERCHBEOSR DRI S 5 H
[:‘DU'(, SR FHMERABRET IV E LR
E?E?t? T EHNTEA, GO v FEME RO S

n/lerfJ TaniBBIEniaod izt 7.

B EHET A, FEHEOUED ( Duff ) £, 2T
FHEEZE LR AMELZEICIBL T AILE0426, FE
WHIHE D THREETEoh, MEEIFRFTEL
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these subjects have now had several examinations. We are
reasonably confident the diagnosis of definite rheumatoid
arthritis would not, by now, have been missed.

Subjects with definite, probable, possible, or questionable
rheumatoid arthritis are shown in Table 2. Further analysis
in this report will be limited to the 63 individuals with
definite rheumatoid arthritis.

3 ik, MEETIIHEMELZZITVAS.
Uiewr=sa, 1””%" S ILRBWIREE 4 ) 7~ F R BY I 2 0 1
VALY bﬂ&ﬁﬂ ._:L T3

PBWIHESE, ZIEMEE, FHE, L38EbL YT
R AEOFHE 2 1ZR LA, 22285 30BED
R, BWHEEL ) v FHMEE RO O & 18T
2L0TH S

TABLE 2 RHEUMATOID ARTHRITIS BY CITY, SEX, AND DIAGNOSTIC CLASS

#2 U FrEMEs: #Bil - % -

RS

Rheumatoid arthritis '] 7 ~ F £ [%5i 5

City Sex
& il = Definite Probable Puossible Questionable
F R 13 I 5L A il %2 BEd L b
Hiroshima Male # 13 2 [ 31
I Female f 32 10 32 89
Total & 45 12 38 120
Nagasaki Male 1 3 1 10 35
by Female % 15 10 19 94
Total it 18 11 29 129
RESULTS AERLE

Prevalence The prevalence rate of definite rheumatoid
arthritis in both cities during the survey period was 0.4 %
for males and 0.7% for females (Table 3 ). The combined
prevalence rate for both cities and sexes was 0.55%. The
expected increment with age was observed; prevalence
rates among women were higher than among men in both
cities. No consistent difference was observed in the

prevalence rates between Hiroshima and Nagasaki.

To determine the relationship of prevalence of definite
rheumatoid arthritis to radiation exposure, subjects were
divided into the following four groups: <1400 m from the
hypocenter, 1400-1999m, 3000-3999 m, and not in the
city ATB. The median radiation dose for each group
obtained from recently revised estimates {T65Df was:

BRE BEUMACHETTEDLLIEEL Y v~ F i
BT O FEMEE, B0.4%, £ 0.T%TH-7(#3
MilTOB L EGHLEBEOEFFEIZ0.565%TH - 1
HMEEsY, TR MmnrEZ o s, milis bz,
LD HFHRE AP L B O fHm#E
i, —BHLAEZRRAD R o7,

=) %J II.rI} b L’.\ EuJ

ZWTHETE 2 ) v v FARBYHT R O A IR E & B SRR - o
B a a0, MREHEZROABTIZTT A, T4
B, BRLH A S 1400m G TR L2 %, 1400—1999m
DH, 3000—399m O &, HEUEBEHNLCZGS -
H. fmfgilEsh fEE@E (TED )7 i2k-TiFs N
EEBOBBRRELROLEENTHS.

Group

Dose #tit  (rad)

4 0 Hiroshima [& & Nagasaki 1z i

<1400m 118 238
1400-1999 15 68
3000+ [t} 0

No consistent differences were observed in prevalence by
radiation exposure groups regardless of the manner of
combining the different city-sex categories or the distance
at which the division was made {Table 4).

MR EEM A, Wl R EAE YO LS LA S
e Th, HEXKMEEOLH)>IZEZTE, —HLEZE
HEBSh Ao (F4).



TABLE 3 PREVALENCE (%) OF DEFINITE RHEUMATOID ARTHRITIS BY AGE, SEX, CITY
#3 PBWREEZY Y FRME RO GFEE (%) Fle - M T

Sex e ___ Hiroshima =) Nagasaki £ I Total & =
I examination RA Subjects RA Subjects RA Subjects
TRREER VYT GRHH % uuwr seEH £ yovr HREH &
i [ 22 FR M i 5% Fl 1M il %
Male All ages EF# 13 2784 B 3 1409 2 16 4193 4
% <30 0 211 0 162 0 373 0
30- 1 704 a1 0 430 1134 .
40- 0 363 1] 209 0 572 0
50- 1 559 .2 0 287 B46 ot
60- 9 G639 1.4 3 254 1.2 12 293 1.3
70+ 2 308 Rl ] 67 2 375 B
Female  All ages &5 32 5121 ] 15 2079 i 47 7200 ol
/S <30 2 326 .6 1] 199 2 525 4
30- 0 1099 0 775 0 1874 0
40- 4 1183 .3 5 521 1.0 9 1704 D
5l T 1062 ) 3 280 1:1 i 1342 o
60- 14 1035 1.4 4 219 1.8 18 1254 1.4
T+ 5 416 1.2 3 85 3.5 8 501 1.6

TABLE 4 PREVALENCE (%) OF DEFINITE RHEUMATOID ARTHRITIS BY AGE AND EXPOSURE DISTANCE,
SEXES COMBINED

#d4 BWHEEL Y v FHEAE

ROGHRE (%) s L UBBEIEED, i

ol
I

S b
EH

Hiroshima

e iy

g Nagasaki [&#
Age Statistics Total 1400-  3000- Notin- Total 1400-  3000- Notin-
i3 8iH i <1400m 1999 3999 city ot <1400m 1999 3999 city
A H N A EA
<40 RA ' = FHEMIAR & 3 0 2 0 1 0 0 0 0 0
Subjects R HEEH 2340 682 512 594 552 1566 483 343 408 332
% i | 0 A4 0 2 0 0 0 0 0
40-59 RA o F BRI 12 2 3 2 5 2 2 1 3 2
Subjects it % & #3167 871 702 813 781 1297 370 311 309 307
% 4 " 4 2 6 6 i} 3 1.0 T
60+ RA U~ FEEMETR 30 9 5 7 9 10 1] 5 4 1
Subjects M ® & 2398 639 532 624 603 625 154 170 165 136
% 1.3 1.4 9 1.0 1.5 1.6 0 2.9 2.4 a
All age RA U9~ F MG 45 11 10 9 15 18 2 6 7 3
EiEM Subjects M BEH 7905 2192 1746 2031 1936 3488 1007 824 882 775
% .6 B 6 4 8 5 2 i 8 A




Incidence Prevalence data previously reported® for
definite rheumatoid arthritis in this sample from 1958-64
was based on examinations by numerous physicians and
routine clinical and laboratory tests not specifically
designed to detect arthritis. Accurate determination of
incidence of rheumatoid arthritis presupposes a fixed
population with systematic screening of subjects at each
examination. This population is fixed unlike that of
Tecumseh, and the examinations here are standardized.
Prevalence rates for the 1958-64 period® were in accord
with those of other studies. Thus our prospective
studies provided good opportunities to estimate the
incidence of rheumatoid arthritis in this population.

Date of onset of definite rheumatoid arthritis was
established to determine incidence according to those in
whom onset occurred after previous examinations (1958-64).
Since the periods from the previous to the current
examinations varied by individual subjects, durations of
observations were expressed in person-months for denomi-
nators in calculating incidence.

The incidence rates were 0.07% and 0.11 % per year for
men and women respectively in Hiroshima and Nagasaki
{Table 5), and 0.097% for cities and sexes combined.
As with prevalence, the incidence rate increased with
age and was higher for females than males.

Questionnaire and Rheumatoid Arthritis The frequen-
cy of affirmative replies to the four screening questions for
rheumatoid arthritis by sex and city is shown in Table 6.
Positive rates did not differ by city; they were consistently
higher for women, and increased with age as did the
difference between men and women (Figure 1).

Positive replies to questions 1,3, and 4 composed a
positive “rheumatoid arthritis” index, as defined by
Cobb et al®? The age and sex specific prevalence of
the positive rheumatoid arthritis index is shown in Table 7.
Of the 11,167 respondents in both cities, 464 (4.2%)
answered yes to the three questions. The prevalence of
positive indices for women in each city was more than
twice that of males. In both cities it increased with age;
no difference between cities was observed. In 76 % (353)
of 464 individuals with a positive index, there was no other
clinical reason to suspect rheumatoid arthritis. Of 61
subjects who had definite rheumatoid arthritis, 78.7%
had a positive index (Table 8). High specificity (96.3%)
and low sensitivity (78.7 %) therefore appear to characterize
the association of a positive rheumatoid arthritis index
and a clinical diagnosis of definite rheumatoid arthritis,
findings similar to those of the Tecumseh Community

Health Study.

REER KIHRELABEMUEABEEESRIODVT
1958 —G4EE D REWTFEE 2 ) o~ FERIYEi 8 0 A58 2 (%,
HICMEEORMESHME L 2w 2 HOREMIC LS %
BE, 5 VLBEOEERECE T b0 TH - 1.
Vv SRR O EEE R EHICHE ré';:i, ] 5
,Llﬂ’HiSh_ LTEBETERMEA ) - v 7T

B0 2L ARIE RS TH S, Tecumseh M FE 4 B & M
), ZTOREFREHAFsATHT, BB LE—MIC
ThitTwvad, £/-1958—6MIEIZHITAEKEL (L,
DMOFBETCOHRPLIZTF-HL TS
T, 2OFOARTZF7THEL, BRHEHRIZETEY
DY FRMERORBREREMEETSOILEEE TS B,

e
i

LAt

Hil 8] 0 R %% (1958 —B44F ) (212 80 L A2 H 12w T B ITRE
Eo v FHMEEAO B BEL, BERLHEE
L., WEToZsE, s 40028 TOMBIE, 4%
BULE-TRESTVWEDT, BEHRE2HETZ 1261
T, L L THEMB*ABTHELL .

L BEWGstoRE®1E, £HFB0.07%, %©0.11%
(£5)TH0, MiliBEGHOBELRL0.097%TH -
oo HEEELERRIC, BRERIFHL L IHENL, %«
DEFBEVEEL» o .

BRMELSLU) 7 FHEEGHA 7 v FRME RO A
V== ZIZHOWEL2OEMIZHT 5 EMEBEIED
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TABLE 5 INCIDENCE (%) OF DEFINITE RHEUMATOID ARTHRITIS BY AGE, SEX AND CITY

#5 BMREEZLV T FHRMERORER (%) Tl -

il

o Statistics Hiroshima 5 % Nagasaki f& i Total it
P @A Male Fen:lale Male  Female Male  Female
% i % 3 % i
All ages RA Vo FEEMM5% ., 4 11 2 6 6 17
£ Subjects & FH E . 2784 5121 1409 2079 4193 7200
Person years A 5878.6 10718.0 2852.8 4191.5 8731.4 14909.5
07 10 07 14 07 2 LE
<30 RA Yr=FHME% ... 0 1 0 0 0 1
Subjects #&H L 2133 326 162 199 373 525
Person years ASE . 488.3 703.9 348.3 428.7 836.6 1132.6
% 0o 14 00 .00 .00 .09
30.39  RA Y FHMER 0 0 0 0 0 0
Subjects # BEH e 704 1099 430 775 1134 1874
Person years A 1493.7 2316.2 842.2 1539.3 2335.8  3855.5
% .00 00 00 00 .00 .00
40-49 RA U&= FEEMI S 0 2 0 4 0 [
Subjects #1 & & #& 363 1183 209 521 572 1704
Person years A .. T 2454.8 437.7 1062.7 1208.8 3517.5
% 00 08 00 .38 00 2 b
50-59 RA Vv FRMIER ... 1 " 2 0 1 1 3
Subjects & % & B 559 1062 287 280 246 1342
Person years A F 1166.5 2207.6 578.2 544.9 1744.7 2752.5
% 09 09 .00 .18 06 .11
60-69 RA YU = F RIS ... 3 6 2 0 5 6
Subjects 8 EH ... 639 1035 254 219 893 1254
Person years AfF ...  1300.7  2153.1 512.5 4404 1822.2 25935
% 23 28 .39 00 27 23
70+ RA U %= F BRIP4 . 0 0 0 1 0 1
Subjects M ®EH ... 308 416 67 85 375 501
Person years A ... 649.3 882.4 134.1 175.5 783.4 1057.9
% 00 00 00 A .00 09

TABLE 6 FREQUENCY OF AFFIRMATIVE REPLIES TO FOUR SCREENING QUESTIONS CONCERNING

76

RHEUMATOID ARTHRITIS BY SEX — HIROSHIMA, NAGASAKI, AND TECUMSEH

D7 SR ICETA4HAO 2 7YY — = 2 FEMIC AT 5 E s e o s
fERl, LS - BEE s LU Tecumseh

Hiroshima [ 55

. _N.agasa_ki L< ﬂi}

i '~ Tecumseh
Question
1 Male Female Male Female Male Female
B IS Y L4 % U3
1. Ever had arthritis or rheumatism
VwEETIIME ST FIL RN
IR O T.3% 15.3 7.0 15.8 13.3 19.2
2. Pain or aching in Joints
PRIz A O BT EHFHEN T T e 21.1 32.4 16.8 27.3 34.4 34.8
3. Joint swelling
PARRIZAEIRE AR D E L AR (s 6.8 13.2 6.1 i3 ber’s 13.4 16.9
4. Morning stiffness
HFEECRBOIHENSFENE LS 8.8 13.5 7.0 9.6 15:7 19.5
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TABLE 7 PROPORTION OF RHEUMATOID ARTHRITIS POSITIVE INDEX* BY AGE, SEX, AND CITY

FIGURE 1 PREVALENCE OF POSITIVE REPLIES TO FOUR QUESTIONS
HIROSHIMA AND NAGASAKI COMBINED

Bl 4-o0MEEMICHT 3HEMOEOEE: KE - BHEF

T T T

Arthritis or Rheumatism
B R A1) Y = F BRI

T T T

Pain or Aching
|84 BT 45 4

t t

Morning Stiffness
EEEFOMEOZHIED

Female

Male %

<40 40-59 60+
Age
i

<4l 40-59 60+

#£7 0T FHRMERIGEBERA O G . FRE - 4 - AR

Hiroshima [5 &

Nagasaki £ ff

Sex Age
1) R Positive  Respondents Positive Respondents
i 14 5 [ 4 # & Fig tF f:ff'ﬂ ] 5 & 42 2
Male  All ages % iEf 56 2725 2 23 1367 1.7
# <30 ] 210 1 160 .6
30-39 10 698 1.4 6 429 1.4
4049 7 359 1.9 ] 205 2.9
50-59 10 548 1.8 7 282 2.5
60-69 19 617 3.1 3 238 1.3
T0+ 10 293 3.4 0 53
Female All ages & fE#i 296 5056 5.9 89 2019 4.4
i <30 4 324 1.2 2 196 1.0
30-39 35 1087 3.2 20 759 2.6
40-49 49 1173 4.2 19 509 3.7
50-59 86 1052 8.2 23 271 8.5
60-69 80 1020 7.8 18 208 B.7
T0+ 42 400 10.5 7 76 9.2

*A positive index is defined as an affirmative response to question 1.3 and 4 (Table 6)
fEEEE, WH1, 3ELFACHLTHEMNEES LLALE0(EG)



TABLE 8 ASSOCIATION BETWEEN POSITIVE RHEUMATOID ARTHRITIS INDEX AND CLINICAL
DIAGNOSIS OF RHEUMATOID ARTHRITIS —HIROSHIMA AND NAGASAKI
SEXES AND ALL CASES COMBINED

#£8 U FHMERISEEE S U T T AR B g
R - W, BRas,

{J')E:m \u/w(]' C’)Fﬂ"g‘
e R ]

RA index | @ = F [ A0 58

Diagnosis Total
Bl Positive N(jgative o
=3:d
Definite rheumatoid arthritis
BEFEEE L) v FHEME S ., a 48 b 13 a+h 61
Not rheumatoid arthritis
Y FRMIATEY i c 416 d 10630 ct+d 11106 ~
Total & aF ate 464 b+d 10703 atb+te+d 11167
- 48
Sensitivity of RA index R S e
Jovrimm koS AP 61
10690

Specificity of RA index d —9 96.3%

Yoo riMEsEosRe  ctd 11106

Environmental Factors Distributions of 20 environ-
mental factors for persons with and without rheumatoid
arthritis were compared. These included: marital status
and number of children, education, usual occupation,
smoking history, use of alcoholic beverages, and frequency
of food intake such as rice, bread, fish, meat, ham, milk,
butter, eggs, miso soup, bean cake, sea weed, coffee,
cake, and fruit. Since the distribution of individuals with
rheumatoid arthritis was shifted to higher ages as compared
to those without rheumatoid arthritis, an age adjustment
based on age specific distribution at 10-year intervals was
performed for this comparison. No statistically significant
difference was observed in the distribution of these
environmental factors among those with or without
rheumatoid arthritis. the age-adjusted
distribution of men by education (Figure 2) shows a lower

For example,

level for persons with rheumatoid arthritis than for those
without it, although the difference was not significant. No
consistent difference was observed in women. There is a
suggestion that women with rheumatoid arthritis have
more education, the number however is very small.

Laboratory Data Rheumatoid Factor To determine the
consistency of the performance of techniques employed in
the Hiroshima- Nagasaki group, assays involving the
Hyland RA slide test and the F Il LP procedure were
compared with those at Ann Arbor. These assays were
done in the individual laboratories on predetermined dates.
In 64 % of the tests the reported titer was the same from
the two laboratories; in an additional 10 %, the titers were
within one tube of each other; if certain “atypical reactions”,
are ignored, the agreement was 90 % within two tube limits.
The latex tube test demonstrated the rheumatoid factor
(>1:160 titer) in 75.9% of 58 Hiroshima and Nagasaki
individuals with definite rheumatoid arthritis from whom
serum was obtained.

RBERE Uy FHMEEEEOBER
KObHosEELVELLIOVT, KO20EE ORI YA
DT R L WSHHRTE, T B, PR, WE,
WrHEEE, RIS, 5 Uz, oYy, M, A, 4, I
””)"H gi, A%, 5%, #E, 3—k—, ¥+, R
m Fo B, Uy FHRENELEO SRS E
3, Vv FHREEAO S VE S ANTEHTFRE I,
;vrutmﬁ,;mkﬁcvwft,m&%Mm¢ﬁ
WMGARIZ T BT ERBTIEE T -2 U o FHRME
fObaELEVELIIEITAZ h%wﬁmWWW T 7
ik, HEtEncEERLCERRL R0 ER
£, BOEMETIEL =% S(X2)TiE, U=
%ﬁwﬁﬁﬁﬁﬁ,%7?gmﬁgﬂﬁﬁuﬂﬁm@%
MUY, 20ZB3HHMICEETEE L0 KTH
Bl D @mA8e 6 h4, o< FHRMERBE I,
BEEABEDSVWES LD EnZ EAREERLSY E DN
iz (b AEN

Uo7 v F R

BEEpEEH VovFEF ESE-
A HEA Tecumseh HHED TN E -FL TS
MY I hEIALEDIZ, [Rl—f{#F1Z20v T Hyland RA
A54 FEMEEPFILP iRz LA I aMT
M &, Ann Arbor 2B T3 FNEOHBATE - JL_'.
chS OBl EE, 5o 1M FOERBREETIT
Boal., MENREOM%TIE, AHOMEEIBEL L
HEMEIFAL TS, E51Z10%OHEIZ20THE, &
HuoOEEMOZIRBE 1 RKLUHNTHE- L. HETED
MdEEBIp RG] & R LB 6E, WEo ii{ #1290%
Thot, B BGOSR S ) <7 B %587
mmMLﬂwavryaxﬁmumﬁu,mﬂ%gd)
=7 F & TR E ( 160 L) 1) %328 /2.

Bl o) 38 AL b B 02



FIGURE 2 RATIO OF OBSERVED TO EXPECTED RHEUMATOID ARTHRITIS CASES
BY EDUCATION — HIROSHIMA AND NAGASAKI COMBINED
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g1 p L
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Some technical problems occurred in the latex tube
titration test in the Nagasaki laboratory, so the following
comments are based on analyses of Hiroshima data alone.

In the Hiroshima sample of 7506 sera, the prevalence of
positive latex tube fixation tests, unlike that of clinical
rheumatoid arthritis, was found to be equal in males and
females (8.7 % and 8.9 % respectively) and to increase with
age in both sexes (Table 9). The distribution of positive
cases by titer was similar in both sexes and all age groups.

The association between positive latex fixation tests
(21:160 titer) and the clinical diagnosis of definite theuma-
toid arthritis is shown in 40 subjects from Hiroshima with
the disease and 7301 individuals without rheumatoid arthritis
(Table 10). Sensitivity and specificity of the latex tube
fixation tests were 75.0% and 92.5% respectively. Only
5.2% of all subjects with positive latex fixation tests were
classified as having definite rheumatoid arthritis. The
prevalence of positive latex fixation tests in respondents
with other diseases is shown in Table 11. A high prevalence
of positive latex fixation tests was observed in cirrhosis of
the liver, infectious hepatitis, and asthma.

10

PNEE RER SMERLE

BBOBEETIR, 7 v 7 ABERGRB I IRESE
LoMBEFrETEL-Z0T, FIROBR%E, KBTHEE
HEOHIZIREL 2.

LD TB06H O MFEAR IR 27T v 7 ABERIGHE
HEOHEER, Vv FREBROZAERL > THLLIC
F5EERL(BB8T%, X89%), T-BLsbEm
ST 5 (£ 9). BRI OBEEGEN 3 A s, 4
BlEITEMIZE2EERORE L.

TT oy 7 ABERIGHEME(Z1: 160 ) &2 EL U
< TR OBERZIE OMEY, EEOY YTk
P i 2% AR 4050 & U 7 < FRRIMET 0 2 T30L{R 12D v
THRLAZ (R, 7797 AEHERKEORZME L FRE
I, TRAThT5.0%E K U92.5%Th 7.
BHERIPIBETH A2 E0 I b, BT L ) o~ Fik
PIMAREEIE, DTH5.2%ICTE L. hoREE LS
Ty 7 ABIERIGHEMEE OMEE #1118 L. ITEE,
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TABLE 9 PREVALENCE AND DISTRIBUTION OF TITER OF LATEX FIXATION TUBE TEST
BY AGE AND SEX — HIROSHIMA

#9 I7 v/ ABRENBOBEMO S, RS H£is - 15

Age‘fﬁﬁ%

Sex Titer ————  Total
sE51 1 (i <30 3039 40-49 5059 60-69 70+ A3
Male Total & it 207 636 353 539 605 270 2660
% Negative f#: 196 615 323 74 528 233 2369
94.7%  89.7 91.5 87.9 87.3 86.3 89.1

20 1 2 2 6 5 1 17

40 1 3 1 6 3 3 17

80 0 9 4 5 2 5 25

160 1 4 2 5 6 2 20

320 2 11 4 10 13 6 46

640 1 6 1 6 10 6 30

1280 1 10 7 10 10 2 40

2560 4 19 5 10 17 6 61

5120 0 7 4 7 11 6 35

160+ 9 57 23 48 67 - fag 232

4.3% 8.3 6.5 8.9 11.1 10.4 8.7

Female Total &t 314 1064 1152 1009 948 359 4846
& Negative #5# 201 961 1033 896 810 315 4306
92.7%  90.3 89.7 88.8 85.4 87.7 88.9

20 3 7 ‘8 9 2 35

40 4 5 9 5 1 32

80 1 13 7 11 : 2 43

160 3 6 16 9 13 2 49

320 1 14 13 18 19 5 70

640 3 12 22 10 25 8 80

1280 3 21 16 18 26 9 93

2560 2 15 18 16 15 7 73

5120 3 10 10 17 17 8 65

160+ 15 78 95 88 115 39 430

4.8% 73 8.2 8.7 12.1 10.9 8.9

TABLE 10 ASSO0CIATION BETWEEN POSITIVE LATEX FIXATION TUBE TEST AND CLINICAL
DIAGNOSIS OF RHEUMATOID ARTHRITIS — HIROSHIMA
SEXES AND ALL AGES COMBINED

#10 77 v 7 ABERIGHEL )Y < FREMETROMERZE & OME, BE, Baéditb LU 2ER

Latex fixation test

Diagnosis FF o ? ARERE Total
i Positive Negative o At
B 4 fa ik
Definite rheumatoid arthritis
FEMTREE 4 v FHMETR L. a 30 b10 a+h 40
Not rheumatoid arthritis
U F AR AT ALY s ¢ 550 d 6751 c+d 7301
Total it a+e 580 bid 6761  atb+c+d 7341
Sensitivity of L.F. test Bfere 3£= 75.0%
57 57 ARRRIGOERE ath 40
Specificity of L.F. test 4 == il =925%

3707 aEpEGoRe  otd 7301

11



TABLE 11 PREVALENCE OF POSITIVE LATEX FIXATION TUBE TEST IN RELATION TO CERTAIN DISEASE —
HIROSHIMA, SEXES COMBINED

£11 57 v 7 ARERIGHBEOEE L FENRB L OBRE, LR, HLEH

Disease absent
WA ZuED

Disease present
RENAZLD

ICD Disease ~
5 Subjects Positive Subjects Positive
Wb B iy 15 WA E F& 1%
001-008 Pulmonary tuberculosis BE&ESFE ... 7363 8.7% 143 14.0%
020029 Syphilis: MWE i i i e 7311 8.7 195 13.8
092 Infectious hepatitis fBREIAEIF# 7501 8.8 5 40.0
140-205 WNeoplasm, malignant 7396 8.7 110 14.5
241  Asthma WS ... 7473 8.8 33 24.2
260  Diabetes mellitus ~ FHE# 7108 8.7 398 1.1
410-416 Rheumatic heart disease Y 7 ¥ FHELMBE 7452 8.8 54 14.8
540.541 Peptic ulcer i fEIEIRE 7396 8.8 110 9.1
581  Liver cirrhosis FFHEE 7386 8.5 120 26.7
723 Ostecarthritis T PIEF 32 e 7147 8.6 359 12.8

To test for possible association of positive latex fixation
tests and other clinical and laboratory observations, the
mean values of the latter were compared for positive and
negative reactions by five age groups. The clinical and
laboratory observations included: systolic and diastolic
blood pressure, serum cholesterol, serum uric acid, blood
sugar, hemoglobin, hematocrit, white blood cell count, and
serum protein fractions(i.e., albumin, &, , @, , Sand ¥
globulins).

Comparisen between latex fixation test positive and negative
groups in five age groups were also made by distribution
according to ABO blood type, age-adjusted proportions of
individuals with proteinuria, positive Wasserman test and
positive cephalin cholesterol flocculation test (Table 12).

No particular relationship was observed between positive
or negative latex tube fixation test and mean of serum uric
acid, blood sugar, cholesterol, and blood pressure values.

The mean hemoglobin levels, white blood cell counts and
albumin were consistently lower and the ¥ globulin
consistently higher for the group with positive latex tube
fixation. No difference was observed inea , @, , and £
globulins in these comparison groups. Positive cephalin-
cholesterol flocculation and positive and weakly positive
cardiolipin tests were significantly higher in the positive
latex tube fixation groups. Distributions of ABO blood type
and proportions with positive proteinuria did not differ for
these two comparison groups.
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S5y ABERGEEE, 20MloBREs L PIERKR
HETR L OMES B~ RDIZ, 77 v 7 ARGEES
FUBEMEH Iz VT, SEEERRS RN O A L
. BPESLIVEERRETRAOEHELZ SR L 2
EEMmEs & URENT, MFETLATO—b, MK
mE, MEE, MEE, ~< sy b, AlERYE, 5&U
mMEEA, +42bb, TMVTIY, a, a, B, ¥ 70
Y e 2

XS IZABOMMR S &, EAK, 7yt~ r KIEE
M, BEUt7 Yy ALATO-LVEREISEBED
HEIZDWT 5O EMBEMEERNIZ, 77 v 7 AEER
TR EE L BEMERE L O A TR o A (F12).

55y 7 ABERIGORES & OB MR, M,
DL AFO— Lk CMEREEOMICHER 4 EHIEEE
B Aot

5597 AGERBHBEOH T, NEaRHE, Ak
BIUTLN 7 OFRHEE—BL RS, Frv-
rav) v OESEET-ELTE R ay, a, BEU
gro7vizik, Z2ERbshidsk 7T 97 A
HERIGEEERTIE, 72Uy - 3L ATE— VAR
RGPt & AV Y 40 ¥y RIGEIE S & CRERES 4
Bioghor. ABOMBERO S B L UHAREEOH
S, chomBMIzEN bk,



TABLE 12 ASSOCIATION BETWEEN LATEX FIXATION TUBE TEST AND OTHER PHYSICAL FINDINGS

HIROSHIMA, SEXES COMBINED

#12 77 97 ABERIGE ZOMOEBEERENR L OME, RS, Baai

LF test Total Age EHE
2T 2RBEEE Gt <40 4049 5059 6069 70+
Uric Acid (mg %) Pasitive Mean THfl 4.82 4.94 4.47 4.80 4.96 4.83
oL 7 1R e Mt SD % 152 147 1.46 1.51 1.59 1.49
Number # 4 1 653 157 117 134 178 67
Negative Mean il 4.73 4,97 4.40 479 4.85 4.93
Bk sSD Bk 1.43 1.41 1.33 1.40 1.48 1.54
Number # K & &t 6796 2100 1374 1398 1363 561
1-Hour Blood Sugar (mg %) Positive Mean FHfi 132.96 113.05 141.13 137.14 142,00 126.40
L 10 T L 4 e SD MEEfEE 63.05  42.54 86.73 51.21 70.22 3112
Number BB & #1432 94 H2 85 126 45
Negative Mean Py 120.85 113,19 12270 13639 146.53  144.41
Bt 5D P 2 50.29 34.28 40.43 50.56 63.84 56.20
Number & i # £ 4506 1291 917% 931 973 394*
Mean Corpuscular Hemoglohin Pasitive Mean CEi94H 32.42 32.46 32.16 32.53 32.49 32.36
Concentration (%) Rt SD  B#fEz 152 2.11 1.39 113 1.26 1.42
i 8 3% Number # i & 8 660 158 118 135 182 67
Negative Mean Eigfii  32.59 32.61 32.52 32.67 32.60 32.39
B A SD g T1.25 1,29 1.32 1.19 1.21 1.13
Number # i % £ 6836%% 2111 1385%* 1411 1367 562
White Blood Cell Count { x100)  Positive Mean I 60.08 64.94 61.66 58.02 57.79 56.24
UL ER B i SD HEE%E 16.47 19.21 15.39 13.93 15.46 16.27
Number ¥ & £ 661 158 118 136 182 67
Negative Mean P 62.67 65.07 63.54 62.30 60.31 58.11
e 5D s 17,19 17.75 16.53 16.21 17.10 17.65
Number fi it 5 3 6839%% 2112 1387 1411%* 1367 562
Albumin (%) Positive Mean FHIffi  55.31 56.33 55.02 55.43 55.31 52.90
ThTE B 1 SD  H#RZE 525 5.67 4.31 5.53 4.73 5.93
Number # HH 8 537 128 98 123 141 47
Negalive Mean FHf  57.03 58.22 56.99 56.91 55.99 55.25
[E3 e sSD E#E% 5,01 5.05 5.06 4.84 4.78 4.65
Number # Hi # 8 5523%%  1743%*  1127%%  1149** 1082 422+
Gamma globulin (%) Positive Mean PHfli 2247 22.08 22.84 22,32 22.09 24.35
Hrz-raTyy i SD Eilf@x 3.91 4.29 3.48 3.71 3.50 4.80
Number #H % 82 537 128 08 123 141 47
Negative Mean CEE 20,52 19.86 20.80 20.43 20.89 21.82
(=32 SD EAE S 3.40 3.37 3.38 3.28 3.34 3.38
Number # ¥ £ 5523%%  1743%%  1127%%  1149**  1082** 422%*
Cephalin-Cholesterol- Flocculation  Positive +No. 61 11 14 15 18 3
2 AT T ra 1k % 76.3 68.8 100.0 78.9 75.0 42.9
PR s Number #H# 8 80 16 14 19 24 7
Negative +No, 734 284 166 110 124 50
=33 % 37.4 43.8 40.5 28.4 32.2 38.5
Number # Fi# 8 1960%* 648 410%* ELYAL 385%* 130
*Difference in mean between the two comparison gm.ups was statislically significant at 5% level; = % level Acifh

2ODILEEMO FEMORE, SHABCHRIMCEETH 2.
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TABLE # 12 CONTINUED it &
LF test Total Aee M S
T o AR & it <40 40.49 5059 60-69 70+
Wasserman Test Positive +No. 19 3 2 8 3 i
FrET L RERR i % 2.9 1.9 1.8 6.1 1.7 16
+No. 10 2 2 3 3 0
% 1.5 1.3 1.8 2.3 1.0 0
Number & 646 155 114 132 180 65
Negative +No. 167 18 22 46 57 24
B it % 2.5 0.9 1.6 3.3 4.2 4.3
+MNo. 53 13 8 13 12 74
% 0.8 0.6 0.6 0.9 0.9 1.3
Number # Fi# & 6816%* 2108 1383%* 1403** 1364* 558
Other Laboratory Data The mean values of serum TOMOBEESEEEH ZEMELY Y- FHRMgA

cholesterol, uric acid, blood sugar, hematocrit, and albumin i1, MEixorVwE LS, MEZLAFO0—0L, R
were consistently lower in individuals with definite rheuma- ] ” .

? o Az koY e b, BLXUTLT I »OEHSIS
toid arthritis than those without arthritis; the mean white B, O, i % Mg i
blood cell count and 7¥"globulin content, on the other HLTEw., £4, AOXKEB LI ULy~ - 707

hand, were consistently higher in those with rheumatoid
arthritis in most of the 10 age and sex groups, although
the difference was not statistically significant in any age
Or sex group.

No significant difference was ohserved in the age adjusted
proportion of subjects with positive serological tests for
syphilis or in the distribution by ABO blood type between
those with and without rheumatoid arthritis.

X-Ray Data PA roentgenograms of the hands and wrists
were obtained for the 1303 individuals who were suspected
to have rheumatoid arthritis by screening procedures and
for 59 of the 63 individuals with definite rheumatoid
arthritis; the other 4 were unable to come to the clinic for
examination because of their disease.

By Kellgren's criteria® all but two (97 %)with the clinical
diagnosis of definite rheumatoid arthritis had abnormalities
in the hands and wrists consistent with reumatoid arthritis.
A number of these individuals (Table 13) had X-rays of
other joints available for study. There was less correlation
of radiographic and clinical findings for elbows, feet, knees,
ankles, cervical spine, and shoulders in that order.

Distribution Characteristics of Serum Uric Acid To
evaluate comparability between laboratories, serum uric
acids were determined for samples in both Hiroshima and
Ann Arbor, using the same automated procedure. These
samples were obtained from patients with gout known to
have hyperuricemia, and from individuals with rheumatic

and nonrheumatic diseases. The mean values were 3.9
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TABLE 13 X-RAY CLASSIFICATION* OF SUBJECTS WITH DEFINITE RHEUMATOID ARTHRITIS —
HIROSHIMA AND NAGASAKI COMBINED

#13 BIMEELZ Y Y v FEMEIARFOXETEEGHE, TS - BBAF
Sotoe Radiologic grade of RA 17 #HMEEONEFHIE  Xray X &
1 0 1 9 3 4 Done Not done
A E RN
1 Hand and wrist T & & U FH1 2 6 17 15 19 59 4
2 Elbow: B semsnanmnssing 8 0 9 5 6 28 35
3 Shoulder F{FEM] s 10 1 1 0 12 51
4 Knee: S wossensannniesng 23 10 5 5 1 44 19
O ] e 9 1 0 1 1 12 51
BREEE o ovomysomrasinss n e 14 1 13 5 3 36 27
T cspine B e 15 2 1 1 0 19 44
8 Mandible F¥H i 1 0 1 0 0 2 61

*Kellgren, J.H., Jeffrey, M.R., et ald

and 4.1 mg/100 ml in Hiroshima and Ann Arbor respectively;
11% of the values were identical; 84% were within
0.3mg/100ml; in only one sample was the discrepancy
greater than 1.0 mg/100 ml.

The sex specific mean uric acid values for all age groups is
presented in Table 14. In Tecumseh residents!” the mean
serum uric acid concentration was 5.8 mg/100 ml for males
and 4.7 mg/100 m] for females; in residents of Hiroshima,
the values were, respectively, 5.6 and 4.2 mg/100 ml.

Prevalence Rates for Gout As far as possible, the
diagnosis of “probable gout” was based on criteria recom-
As shown in Table 15,
among 7449 Hiroshima residents who had serum uric
determinations, 3 males had “probable gout,” a prevalence
rate of 0.11%. Gout was not found among females.
In 3219 Nagasaki residents, 2 males and no females had
this diagnosis.

mended for epidemiological studies.!!

In the Tecumseh experience the overall
prevalence of “probable gout” was 0.5 % in males and 0.3%
in females.

DN %iE—FHLTED, 4% EMFENEL 0.3 mg/
100ml F##HETH-2. 1.0mg” 100 ml L EDEHNH -
ok, b LI+ &40,
EEMBEO N EEIREEE &, £14IZR LA
ofE R ¢ F i iR gL, B 5.8mg 100 ml, %«
4.7mg,/ 100 ml Th-713, EEHOERTIE, £ F
N6 LU4.2mgThH-o7x.

Tecumseh

BROARE [EEHELBEA| OB, TESZHE
N, BEOEFHHKTO-DORIEEEEICE /. #1b
TRLALI D, MERBONEL2ESAZEESOHR
AN, A AOBAFEIEMELRBE] L 2ish, %
OAEREL01%THEH, LTEFHBEED L -
Foo —H RO RTEI29AF L0 OF THE A S -
=i, WEER 3=
BREE | OEFHEIL, B0.5%, X 0.3%THA.

lZ1E % Arodz, Tecumseh J#E T,

TABLE 14 SEX SPECIFIC MEAN URIC ACID VALUES OF RESIDENTS OF HIROSHIMA AND NAGASAKI
COMPARED WITH THOSE OF TECUMSEH. MICHIGAN, 1960

#14 KR - EEHER & 19604 @ Michigan M Tecumseh difER L (25173
P L 5 PR < A D P4

Male % ._.F:cmal.c- &
Area Ethnic group Subjects UA (AC)mg/100 ml Subjects UA (AC)mg/100 ml
HX Al HREy R HREy W RE
' Mean SD Mean SD
THE O EEdE T4 AT
Hiroshima 155 1965-66 Japanese H & A 26836 5.67 1.45 4813 4.23 1.14
Nagasaki &M 196566 Japanese H 4 A 1305 5.50 1.39 1914 4.07 1.02
Tecumseh 1962-65 Caucasian A [F A 1378 5.79 1.43 1441 1.07

4.73
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TABLE

15 PREVALENCE (%) OF PROBABLE GOUT BY AGE, SEX, AND CITY

#15 (BIFREEL RO GHEE (%) R - M- Sdih
Hiroshima &5 Nagasaki £ i Total &t
Sex Age
- P Gout  Subjects** Gout Subjects ** Gout  Subjects** %
! ME R i HREN ME HRE
Male All ages = F#s 3 (50 2636 0.11 (0.19F 2(2)F 1305 0.15 (0.15)* 5 (T 3941 0.13(0.18}
H 20-39 0(0) 890 0 (0) 1(1) 555  0.18 (0.18) 1(1) 1445 0.07(0.07)
40-59 2(4) 878 0.23 (0.46) 0(0) 467 0 () 2(4) 1345 0.15(0.30)
60+ 1(1) 868 0.12 (0.12) 1(1) 283 0.35 (0.35) 2(2) 1151 0.17 (0.17)
Female All ages & E# 0(2) 4813 0 (0.04) 0(1) 1914 0 (0.05) 0(3) 6727 0 (0.04)
& 20-39 0(0) 1367 0 () 0(0) 914 0 (0) 0(0) 2281 0 (0)
1059 0(0) 2145 0 (o 0(1) 734 0 (0.14) 0(1) 2879 0 (0.03)
60+ 0(2) 1301 0 (0.15) 0(0) 266 0 (0) 0(2) 1567 0 (0.13)
*Probable + Possible Gout **Serum uric acid determined
VE E Bl 4 B R A A L 6 B R B = A
DISCUSSION z =
Prevalence and Incidence of Rheumatoid Arthritis Dz FHEMEAOERELREEE My lEz

Prevalence of “definite” rheumatoid arthritis reported for =4
various populations whose diagnoses are based on criteria

#. :
L7 5T,

s s | Vo~ FEEMm e LT

of the American Rheumatism Association is shown in

Table 167:12-21

observer variability make comparisons of results difficult;
common diagnostic criteria reduce but do not completely
eliminate difficulties in comparison.
reported studies only subjects who were suspected of

having the disease were actually examined.

Differences in methodology and inter-

e EIGIZFL AL 1

BiiEELHE—-T I L1

\\-»

K[EY v FFEanikiE s
GE & 7 {3 O {4
oS E Lo e FRlEL
R & s, MRS I FE & b A
Lo T Lo

In several of the NaH, FORBEEEECHBENSZ L.
LxHTLLIBAEDILDHETFTIL, DB O R AT

Di o
e bEESTE xl’”"‘hﬁi‘ﬁ‘v'? V. AMEMT, HBE

Tha.

1REIL kb &

comparison of data is further complicated by variations
from one study to another in the age and sex distribution
of samples.

The present study is one of the largest existing. The
All
Methods of examination were
similar to those of the Tecumseh project

youngest member of the sample was 20 years of age.
subjects were examined.
Prevalence
rates for definite rheumatoid arthritis appeared very similar
for both studies.
for Hiroshima and Nagasaki are slightly lower than in

Age and sex specific prevalence figures

Tecumseh, as shown below and in Figure 3.

O g - TRRI AR 2
I EMET

WA AR

Z32¢&3wvo %

SEGEEE, REGE2bATVUIRADRED -DOTH
5. COWBEHROBELHI20ETH S, HRE 2

Wi E i, Fokikit, Tecumseh P ED G [ ]
PLAELOTHS., BiEEL) 7~ FERIME RO G5
ik, Ml CIEMIEML TWAEHES - BEOEE -
MMEHRET, TORSLIUHIZET LI,
DFh LN PeEe,

Tecumseh

Age and Sex Specific Prevalence of Definite Rheumatoid Arthritis

Hiroshima + Nagasaki 196566 Tecumseh 195860
T e
Examined Male Female Total Examined Male Female Total
ZBY E e it 2B H ” i B
11393 0.38% 0.65 0.55 4618 0.31 0.78 0.56
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TABLE 16 PREVALENCE OF DEFINITE RHEUMATOID ARTHRITIS

#2116 BWFEE AL ) v v FHMA RO AR

& . P & 3 B y % ; & i - Prevalence {7 #34
red ountry uthor ear Age ot nter- xamine - -
b me % te &% @A :a‘:: A M;‘_,I]e F”’_};“’e T,;' f'
Pittshurgh UsaA e S i ] Cobb12 1957 14- T98 89.0 478 60.0 0.4 1.0 0.7
Rhondda Fach Wales 7 =— L& } Ml 13 15- 19722 90.0 282 1.4 0.5 0.5 0.5
Vale of Glamorgan Wales -0 &% 1958 15- 4621 95.0 192 4,2 0.9 1.1 1.0
Wensleydale England 1 > ¥ 7 ¥ I 15- 1025 87.0 892 B7.0

: T } Lawrence 14 1961 _ - X X } 0.4 1.4 1.1
Leigh England 4 >3 =~ F 15- 1565  86.0 1346 86.0
Eskimo, Wainwright Alaska T AL Blumberg 15 1961 All ages £iFf 219 100.0 219 100.0 0 1.06 0.45
Heinola Finland 7 1» %> F  Lainets 1962 15- ) 640  84.2 539 B4z 1.3 42 3.0
Tecumseh, Michigan USA  #[E Mikkelsen3 1963 6- 8000 90.0 7207 90.0 0.2 0.57 0.39
Blackfeet Indians USA  k[H : 30- 1281 26.0 1102 86.0 T 1 1.2
Pima Indians USA *[H } Do 1963 4. 1126 86.0 968 860 1 1.7
Haido Indians Canada &+ % Goften 18 1964 15- 492 88.6 436 88.6 0.42 1.01 .69
Guayanbo Puerto Rico 7= )7 Mendez-Bryants 1964  18. 3885 100.0 990 25.5 0.16 0.49 0.33
Shizuoka i ] Japan [ Oshima K& 20 1960 All ages & 2802 92.0 2592 92.0 0.5 1.07 0.8
Osaka AR Japan [ # Shichikawa /112t 1962  All ages® £/ 3318 90.3 2006 90.3 0 0.3 0.17
Hiroshima, Nagasaki 15L& - &b Japan 1 # Wood? 1966 15 18559  B7.7 16269 87.7 0.9 045 0.35
Hiroshima, Nagasaki L85 - Bedif Japan LI & Present study #3807 1967 2014 13023 875 11393 87.5 0.38 0.65 0,55
Mot based on ARA criteria but probably comparable, S Nat available

ENEURE S

> HT TRV, HEFLLFNRHYT SN BLD, AFshTvaugo.



FIGURE 3 PREVALENCE OF DEFINITE RHEUMATOID ARTHRITIS IN HIROSHIMA
AND NAGASAKI, AND TECUMSEH BY AGE AND SEX

B3 BWHEELY Y FHEMEAOERE: EH L0
hE - BEWE L Tecumseh
% 3.0 T T T T T T T T T T
- Hiroshima, Nagasaki |l
LB - B
Tecumseh
20 Male 8 Female &
1.0 .
- -1
0 L L | I} 1 L L A
30 40 50 60 70 30 40 50 60 70
Age @
Two other Japanese studies with large samples have been ARELMSICY, BRI AHEET, ARB2ERE
reported; one in Shizuoka Prefecture?” the other in MBLZLEZLOFREEATRS; 12E3#ER,* 1-

Osaka City?! Each was based on nearly 3000 subjects
and provided prevalence for definite rheumatoid arthritis

wkﬁﬁ“ﬁﬁﬁhh#tmﬁﬁ
WHRIILELOT,

C TR #3000 &
:ulﬂfﬁﬁa‘é el B A )—_fﬁrﬁﬁ“)\m 1

of 0.2% and 0.8 % respectively, all ages combined. WL, ZFET ‘; NEN02%H LUV 0.8%TH- .
Comparisons of prevalence rates of definite rheumatoid ABCC |2 51+ 5 1958 — 644F- & 1965— 66F- & 12 &5 13 5 21
arthritis in the ABCC sample for the periods 1958-64 and MEEZ ) FHRMEAOEBEOLRRIRDOLENT
196566 follow: H3.
Total Prevalence of Definite Rheumatoid Arthritis
ZEEEL Yy v FREE RO BHRE
1958-64 1965-66
Hiroshima Nagasaki Total Hiroshima Nagasaki Total
6 g U &t I 5 K 2t
Male & 0.22 % 0.14 % 0.20 % 0.47 % 0.21% 0.38 %
Female % 0.49 0.35 0.45 0.62 0.72 0.65
Total &&t 0.39 0.26 0.35 0.57 0.52 0.55

The prevalence rate was higher for the recent period, and
The
explanation possibly reflects differences in methods of
detection, inasmuch as the 1958-64 observations were

this was true when examined by age and sex.
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based on routine physical examinations while the present
study was designed specifically to detect rheumatoid arthritis,
using additional diagnostic criterion (X-rays and rheumatoid
factor tests).
progressed to the definite category and hence appear in
the present study.

It is possible that suspected cases may have

Prior to this report, little data were available concerning
incidence of rheumatoid arthritis. A rough estimate of
0.05% per year was based on observations of this sample
during 1958-642

developed definite rheumatoid arthritis since previous

In the present study, all persons who

Incidence
rates per year were 0.07% for males and 0.11% for

examinations during 195864 were identified.

females.

BESLIF)IFRETFRR) EHCTTL2HREDT,
EstmEs s w3 EmRoMEREERBLZLONE
Lhhwn, £ FHMEROECI S 264 HF &
LHLICREESTHRFL, FhAENKIIEEINS &
Aokl BARAO—EEI LSS,

AEMELRIZIE, Vv FRMEE RO REEEIIMETIE
Xz E A 1
0.05% I kEHaE@AFIATVSE. KRET
(X, #iET %255 1958—64E DAL I (2] &
Dy FEEE RS- R EOFEMEEFEIE, J50.07
%, L0.11%Th > 7z,

Fhiros, 1958—64EOWE? T,

Incidence per Year of Definite Rheumatoid Arthritis — Hiroshima & Nagasaki

[z &) v~ FRME RO E

MR — 5 - R

1958-64 Study

1965-66 Study

W A
Male % 0.019% 0.069%
Female # 0.063 s 0.114
Total &at 0.046 0.097

Use of the Questionnaire for Detection of Rheumatoid
Arthritis The prevalence of rheumatic complaints in this
population is comparable to that found in other surveys.
For Hiroshima women the prevalence of morning stiffness
was 13.5% as compared to 19.5 % for females in Tecumseh;
on the other hand more Tecumseh men complained of
stiffness than did Hiroshima males.

Field survey questions concerning rheumatic complaints
are easily asked, and such screening for rheumatoid
arthritis at first glance appears feasible. However the
sensitivity is rather low (78.7 %). This suggests it would
have been unwise to rely exclusively on a positive rheumatoid
arthritis index for case identification, since about 21% of
individuals with definite rheumatoid arthritis would thereby
have been missed.

Latex Fixation Test for Detection of the Rheumatoid
Factor Unlike clinical rheumatoid arthritis, the prevalence
of positive latex fixation tests was found equally among
males and females and it increased with age in both sexes,
similar to observations in the Tecumseh study® (Figure 4)
Prevalence rates for positive latex fixation tests in each age
group are, however, consistently two or three times higher
in Hiroshima than in Tecumseh, though the prevalence of
definite rheumatoid arthritis is nearly identical in the two
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FIGURE 4 PREVALENCE OF POSITIVE RHEUMATOID FACTOR (LF TEST) IN HIROSHIMA
AND TECUMSEH, BY AGE AND SEX

a4 Vv FEHF(F7 oy ABERG) BEOREE: £
B E R, TR LU Tecumseh
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Hiroshima [E /5

i Tecumseh 1

0 1 1 1 1 1 L 1 1 1 ]

30 40 50 60 70 30 40 50 60 70

Age fF i
communities. Since the consistency check of technical Tecumseh & ORIZLw I A Z—HEFEDs LD

aspects of the latex fixation tests showed good agreement
between Hiroshima and Tecumseh, the observed differences
are unlikely to be technical in origin. Significant differences
in known and unknown environmental factors may be the
explanation. Also, since the prevalence of positive latex
fixation is reported to be higher in urban than rural areas??
the difference may be a reflection of urban Hiroshima and
rural Tecumseh. Differences in prevalence of other
diseases associated with positive latex fixation tests such
as liver disease and asthma, could likewise be responsible.
The prevalence of positive latex fixation tests in Hiroshima

is nearly the same as for an urban area near Osaka?!

Environmental Factors With this very small number
(63) of definite rheumatoid arthritis cases, definite relation-
ship of the disease to environmental factors could not be
demonstrated. Tendencies observed should be regarded
as suggestive, rather than definite.

Asin the USA nation-wide Health Examination
Survey?® the prevalence of rheumatoid arthritis was higher

Education

in men with a lower level of education. No similar tenden-
cy was observed in women.
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Occupation  Though prevalence of rheumatoid arthritis
was lower than expected for men in managerial and technical
positions and professions in the USA Health Examination
Survey?? and De Graaff's study?* no such tendency was
Since education and
occupation are correlated and both are considered an index
of socioeconomic status, particularly in Japan, it could be
said that rheumatoid arthritis is less prevalent in those of
high socioeconomic classes.

observed in the present study.

A relatively high frequency of
minor trauma to joints or of infectious disease in persons
of lower socioeconomic classes may be among responsible
factors.

Marital Status and Number of Children The USA Health
Examination Survey*® reported significantly less than
expected rheumatoid arthritis in widowed men and
In addition, and contrary to Cobb’s
the prevalence rate for women with four or
more children did not exceed that for those who had one
to three children.
present study.

unmarried women.
findin g,g

No such tendency was observed in the

Radiation Effect There was no correlation between rheuma-
toid arthritis and irradiation from the atomic bombs.
Radiation is known to induce mutation. There was no
excess of rheumatoid arthritis in atomic bomb survivors
exposed within 1400 m with estimated median doses of
118 and 238 rad in Hiroshima and Nagasaki respectively.
This fails to support Burch’s hypothesis®® that somatic
mutations are necessary to initiate rheumatoid arthritis.

Mean Serum Uric Acid Values For Japanese men and
women these values appear to resemble more closely those
of Tecumseh, Michigan, than other ethnic or cultural
They are, for instance, higher than
the published'” values for Chinese of Taiwan; but lower
than those for Chinese males of Malaya and Filipinos of
Manila. Schichikawa et al®!

obtained by colorimetric method in a group of Japanese

groups in the Orient.

published uric acid values

men and women from rural and urban environments, whose
mean values are somewhat lower than those reported here.

Reports of Gout in the Japanese Some have appeared in
the Western literature. In 1964, Schichikawa and
Komatsubara®® concluded that gout, formerly very in-
frequent in Japan, is becoming as common as in Western
countries, abreast of the rapidly changing way of life
In population studies, however, it is difficult to
find significant numbers of individuals with gout.
Schichikawa and Komatsubara's population survey of
2500 men and 2519 women of Osaka Prefecture revealed
two males with definite gout and an additional man and
woman with possible gout?® These prevalence rates are
similar to those of the present study.

in Japan.
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SUMMARY

Observations of definite rheumatoid arthritis among 11,393
members of the ABCC-JNIH Adult Health Study sample
in Hiroshima and Nagasaki for the period April 1965 -
December 1966, based on a prospective study designed
for specific detection of rheumatoid arthritis are reported.
Routine complete physical examinations were performed on
all persons in the sample. Screening procedures utilized
in all subjects included: completion of a questionnaire and
performance of “rheumatoid factor” tests.

When indicated by results of clinical and laboratory
examinations, PA roentgenograms of the hands and wrists
were obtained. A rheumatologist reviewed the medical
records of all subjects for whom there was evidence to
suspect rheumatoid arthritis. Altogether, 1303 subjects
whose earlier examinations indicated the need, were
recalled for clarification, confirmation, and classification of
their disease. The time of onset was also established.

The prevalence rate of definite rheumatoid arthritis was
0.38% for males and 0.65% for females, over 20 years of
age, and 0.55% for both sexes. The incidence rate of
definite rheumatoid arthritis was 0.07% for males and
(.11 % for females per year.

In this sample of Japanese, the prevalence rate of positive
latex tube fixation tests for the rheumatoid factor was
consistently higher than reported for the comparable
Tecumseh, Michigan population. Adequate explanation of

this difference is not now available.

Associations between rheumatoid arthritis or rheumatoid
factor and environmental factors such as education, occu-
pation, and other physical findings such as level of serum
uric acid and blood pressure were observed.

No relationship was detected between prevalence and inci-
dence of rheumatoid arthritis and exposure to the atomic
bombs.

Because of their low sensitivity and high specificity, the
“rheumatoid arthritis index” and/or the latex tube fixation
tests for the “rheumatoid factor” proved to be ineffective
in this population for screening or detection of rheumatoid
arthritis.

The age-sex specific mean uric acid values for Japanese
men and women were very similar to those in a Caucasian
population. In this population survey, as reported in others,
very few cases of gout were detected.
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